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Introduction   
   
The prospect of modern orthodontics is unconstrained for those who take the 
initiative and offer their patients the finest treatment procedures in dentofacial 
orthopedics. Consideration is, which treatment philosophy or appliance technique 
should one select in order to obtain the best results for the patient (1-4). The classic 
misstep is to make the assumption that a particular technique is the resolution to any 
orthopedic problem. The reality of the situation lies in the fact that the doctor must 
understand the underlying discrepancy that is affecting the patient before a 
comprehensive treatment plan can be formulated, educate the patient and/or the 
parent so that they can understand the underlying cause of the discrepancy and plan 
the treatment which must be realistic. 
The progression of the activator to its version of the bionator and orthopedic 
corrector facilitated a major advance in dentofacial orthopedics (5-6). Those clinicians 
who were routinely using functional appliances, they rapidly accepted Twin Block (7-
11). This appliance system using positive clasped retention also attracted clinicians 
who were interested in functional orthopedic concepts but who lacked the confidence 
to use a free floating appliance such as the bionator. Many clinicians, as it relates to 
functional appliances, poorly understand Anchorage. For instance, to achieve 
maximum skeletal correction of a retrognathic mandible, a fundamental requirement is 
the minimization of tooth movement while maintaining the forward mandibular 
position (12-14). The appliance designs of various functional appliances have 
surprising deficiencies in anchorage control (2, 3, 15).  
Anchorage components of bionator appliance systems: In the case of the 
bionator if properly used, the lower incisors are prevented from proclining by 
engaging acrylic in all the lower posterior inter-dental embrasures and over their 
occlusal surfaces while easing the acrylic off the lingual surfaces of the lower incisors, 
which are encased within an incisal cap. This is extended down the facial surface 
marginally beyond the height of contour line. Thus the incisors are protected by the 
posterior acrylic recruiting all the buccal teeth into the anchor system while there is no 
contact on the lingual of the incisors and they are further prevented from proclining 
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Abstract      
                         
Aims and Objectives: Concept of inclined plane with maxillary and mandibular blocks 
revolutionized the functional jaw orthopedics. However, when the design of the typical Twin 
Block appliance of Clark is analyzed, some deficiencies in anchorage are apparent and account 
for the predominantly dental rather than skeletal correction obtained by many clinicians with 
these appliances. Full time wear of appliance is also necessary for maximum results.           
Case Description: This report describes the innovative approach of modifying temporary bite 
rising crown in the form of Quad Block appliance for correction of skeletal class II 
malocclusion. In Quad block appliance, occlusal inclined plane act as guiding mechanism for 
mandibular growth in downward and forward direction but unlike twin block right and left 
blocks having inclined plane are independently cemented. Conclusion: Appliance fabrication, 
clinical consideration, advantages and disadvantages are discussed along with case reports. 
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which are encased within an incisal cap. This is extended 
down the facial surface marginally beyond the height of 
contour line. Thus the incisors are protected by the 
posterior acrylic recruiting all the buccal teeth into the 
anchor system while there is no contact on the lingual of 
the incisors and they are further prevented from 
proclining by the labial flange of the incisal cap (6, 16, 
17). Meanwhile, the upper labial bow recruits the upper 
six anterior teeth supported by the palatal cortical bone 
into the anchor system so that the buccal teeth do not 
move distally. Now the full complement of teeth are 
engaged in a powerful anchorage complex and the 
mandible cannot drift back by distalizing upper teeth or 
by significant forward movement of the lower teeth. 
Inspite of this, reduction of overjet by retroclination of 
upper anteriors or proclination of lower anteriors 
reported in literature with various functional appliances 
(18-22). 
Anchorage control with Twin Block appliance: 
When the design of the typical Twin Block appliance of 
Clark is analyzed, some deficiencies in anchorage are 
apparent and account for the predominantly dental 
rather than skeletal correction obtained by many 
clinicians with these appliances. Common deficiencies 
include;  
1. The termination of the lower appliance at the distal of 
the premolars so that anchorage from molars is lost. 
2. The lack of an incisal cap so that the incisors are free 
to tip.  
3. The usual absence of the upper labial bow so that the 
incisors and canines as a group are not fully integrated 
into the anchor system. 
Early proclination of the lower incisors, due to 
lack of posterior extension of the lower lingual flanges 
and lack of an incisal cap, quickly reduces the overjet 
into which the mandible was to have been translated 
and is in conflict with the treatment objectives (23-27). 
 
Quad Block Appliance: Skeletal Class II division 1 
malooclusion cases are selected for quad block therapy, 
where mandible is retrognathic and increased overjet. 
Cases with mixed dentition and  early permanent 
dentition or dention having no mobility in respective 
teeth where blocks are to be cemented are prefered 
when selecting a case for quad block appliance. This 
appliance is fabricated on the concept of temporary bite 
raising crowns used in cross bite correction (28). This 
appliance is free of wire components, labial bows and 
lower lingual acrylic, likelihood of reduction in overjet by 
undesired incisor movements. 
 
Timing Of Treatment: Optimal time to deliver quad 
block appliance and correct class II malocclusions is 
during or slightly after onset of pubertal growth spurt to 
favour maximum treatment effect and reduce the time of 
post-treatment retention. 
 
Case Description: 
 
Appliance Fabrication: The appliance is fabricated 
indirectly as described below (Figure 1) 
1. Impresions and working model preparation:  
Take good, well-extended impressions of both 
arches, and pour working model in dental stone. 
2. Bite registration: 
For class II patients, the bite registration is taken 
with mandible forward so that the incisor are 
edge to edge and interincisal opening should 
not be more than 2mm.  If overjet is greater than 
10 mm, two stage advancement is 
recommended. 
Posterior interocclusal clearance is increased 
when there is increased overbite. Midline 
correction should be corrected in bite 
registration in cases where they are displaced by 
functional occlusal interference or guidance into 
habitual occlusal. 
Registered bite is kept between working models 
and ready for articulation 
3. Articulation: 
It is done in routine manner like followed for 
other myofunctional appliances with mounting 
on plane hinge articulator. 
4. Waxup blocks: 
Make a wax pattern of each block having 
inclined plane with an occlusal thickness 
permitted by inter-occlusal gap in posterior 
region as recorded in bite registration, angle of 
inclined plane is kept 60
0
. Blocks prepared 
should not be extended on the gingival soft 
tisue, rather they should have 0.5mm clearance 
from the marginal gingiva on lingual and buccal 
aspect. Coordination and approximation of all 
blocks at inclined plane surface is checked 
(Figure 2). 
If needed, embed the base of a molar tube in 
each wax pattern. A Begg molar tube allows use 
of flexible round wires for initial alignment. The 
Begg tube can be replaced with a preadjusted 
molar tube when the molar band cementation, 
after functional therapy. 
5. Preparation of silicone putty index: 
Prepare a putty index as a negative replica of the 
bite-raising crowns in each quadrant. This index 
is made of polyvinyl silicone material, (Aquasil, 
Soft Putty / Regular set, Dentsply DeTrey GmbH, 
78467, Konstanz, Germany, www.dentsply.de), 
and should be extended one tooth width or 10 
mm mesially and distally from the wax block. It 
will then act as a guide for accurate 
repositioning during acrylization. 
6. Dewaxing and Separating Medium 
Application 
Remove wax bites from the putty moulds and 
remnant of wax from working models. Surface of 
woking model on which blocks are to be 
acrylized is cleaned to free of any contamination 
by pouring a hot water over it and applied a 
single coat of cold-mold sealant. 
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(a)                                                     (b)                                                (c) 
 
           
(d)                                                 (e)                                          (f) 
 
     
(g)                                   (h)                                            (i) 
FIGURE: 1: Steps in fabrication of Quad Block appliance 
 
 
(a)                            (b)                                      (c) 
FIGURE: 2: Drawing-showing extent of Quad Block appliance 
 
 
 
(a)                                         (b)                                          (c) 
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(d)                                       (e) 
 
FIGURE 3: (a - e) Quad Block appliance affixed on teeth with Glass-ionomer cement 
 
         
(f)                                     (g) 
 
FIGURE 3: (f, g) Maxillary bite blocks trimmed selectively occlusodistally to encourage eruption 
 
     
(a)                                          (b)                                       (c) 
 
     
(d)                                        (e)                                         (f) 
 
   
(g)                                   (h) 
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(i)                                                         (j) 
 
FIGURE: 4: Case 1 Pretreatment photographs and radiographs. 
 
 
     
(a)                                         (b)                                          (c) 
   
(d)                                         (e)                                          (f) 
   
(g)                                                            (h) 
 
FIGURE: 5: Case 1 Midtreatment photographs and radiographs. 
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(a)                                         (b)                                          (c) 
   
(d)                                         (e)                                        (f) 
  
(g)                                                     (h) 
 
   
(i)                                                      (j) 
FIGURE: 6: Case 1 Posttreatment photographs and radiographs. 
 
    
(a)                               (b)                                  (c)                               (d) 
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(e)                                              (f)                                         (g) 
 
  
(h)                                           (i) 
 
   
(j)                                                     (k) 
 
FIGURE: 7: Case 2 Pretreatment photographs and radiographs. 
 
   
(a)                                            (b)                                                      (c) 
     
(d)                                              (e)                                             (f) 
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(g)                                         (h) 
 
FIGURE: 8: Case 2 Midtreatment photographs. 
 
     
(a)                               (b)                                  (c)                                 (d) 
       
(e)                                              (f)                                         (g) 
      
(h)                                           (i) 
    
(j)                                                     (k) 
FIGURE: 9: Case 2 Posttreatment photographs and radiographs. 
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Table 1. Cephalometric Analysis 
Parameter Pre-
treatment 
Post-
treatment 
N perp to A point 4mm 2mm 
midfacial length 89mm 91mm 
SNA(°) 78 80 
Facial angle(°) 89 91 
Mandibular length 103mm 113mm 
SNB(°) 72 78 
Wits 4mm 2mm 
Max-Mand Difference 17mm 22mm 
ANB(°) 6 2 
FMA(0) 15 17 
Jarabaks ratio (%) 71 69 
Y-Axis 50 52 
IMPA 102 103 
Upp 1 to SN 122 110 
 
 
Table 2. Cephalometric Analysis 
 
Parameter Pre-
treatment 
Post-
treatment 
N perp to A point 6mm 6mm 
midfacial length 81mm 84mm 
SNA(°) 77 78 
Facial angle(°) 84 87 
N perp to Pog -11mm -6mm 
Mandibular length 100mm 113mm 
SNB(°) 71 76 
Wits 5mm 2mm 
Max-Mand Difference 16mm 23mm 
ANB(°) 6 2 
FMA(0) 28 31 
Jarabaks ratio(%) 63 65 
Y-Axis 59 61 
IMPA 89 90 
Upp 1 to SN 117 108 
 
7. Acrylization 
Fill the putty index in the area of each wax block with 
self-curing acrylic resin of the proper consistency. Place 
the putty indices back on the cast. Allow the acrylic resin 
to cure in moderately warm water to improve setting 
strength. Remove the putty index, trim and polish the 
each block of quad block appliance. Check the acrylic 
blocks on both sides intraorally to ensure that proper 
static and dynamic bilateral occlusal contacts are 
achieved along with direct approximation of inclined 
plane surfaces. 
8. Fixation of Quad Block Appliance:   
Maxillary and mandibular blocks are tried on intraorally 
and the patient is asked to close in a protruded position; 
then degree of interincisal opening is checked. 
Adjustments can then be made to the height of the 
blocks to ensure that there is even contact when patient 
occludes. There should be even contact on both sides to 
decrease stress on single block and resultantly loosening.  
Affix the blocks to the teeth with glass-Ionomer Cement 
(Type I, GC Gold label, GC Corporation, 76-1, Hasunuma-
Chi, ITABASHI-KU, Tokyo, Japan). (Figure 3). 
 
Clinical Considerations: 
Instructions should be given to patient for care and 
management of appliance. Brushing technique need to 
be monitored to maintain good oral hygiene.  On 
fixation of quad block, a patient is instructed to take 
semisolid food till its adaptation. If necessary, minor 
adjustments are done at this visit. Thereafter, patient 
should be recalled after every 6-8 week intervals. When 
mandible could not move back with the saggital arch 
relationships are fully corrected (giving normal incisor 
and molar relationship) the blocks can then be removed. 
Treatment can then be completed with full fixed 
appliances in continuation or anterior inclined bite plane 
whatever is necessary. Since fixed appliance therapy may 
be initiated along with blocks, treatment time is 
significantly reduces which is major advantage. 
 
In deep overbite cases maxillary bite blocks should be 
trimmed selectively occlusodistally and re-affixed in 
every three months to encourage eruption. 2-3 mm 
trimming prevent the tongue to spread laterally. 
 
Extra visits and cost in repairing of fixed functional 
appliance will ultimately reduce its demand on patient 
tolerance and doctor acceptance. 
 
Case Report:  
 
Case 1: Ten-year-old female patient reported with the 
chief complaint of protrusion in maxillary teeth and 
lower jaw deficiency (Figure 4). On clinical examination, 
occlusal relationship was class II division 1 with overjet of 
10 mm and lower lip trap. Cephalometric analysis 
revealed mandibular deficiency, and proclination of 
upper incisors. Treatment plan called for mandibular 
growth modification with myofunctional therapy. Quad 
Block was decided for mandibular advancement and 
delivered. After exfoliation of deciduous molar and with 
eruption of premolars, second set of quad blocks were 
prepared and affixed. Maxillary blocks were selectively 
trimmed occlusodistally in every three months by 2 mm 
to allow lower molar eruption. After 18 months of total 
treatment period, skeletal and dental class I malocclusion 
was achieved (Figure 5). Final dental finishing was done. 
Sagittal changes were well retained with good class I 
occlusion one year after completion of treatment (Figure 
95 
   IJCDS • MARCH, 2012 • 3(1) © 2012  Int. Journal of Clinical Dental Science 
6). Cephalometric evaluation shows the remarkable 
growth in mandible with least possible proclination of 
lower incisors (Table 1). 
 
Case 2: Eleven-year-old female patient reported with the 
chief complaint of protrusion in maxillary teeth and 
lower lip trapping (Figure 7). Clinical examination 
revealed class II relation. Cephalometric analysis revealed 
mandibular deficiency. Treatment plan called for 
mandibular growth modification with myofunctional 
therapy. Quad Block was decided for mandibular 
advancement. With eruption of premolars fresh set of 
quad blocks was affixed. After 24-months of total 
treatment, skeletal and dental class I malocclusion was 
achieved (Figure 8). Final dental finishing and detailing 
was done with tooth positioner. Two year after treatment 
completion patient showed good occlusion with class I 
relations (Figure 9). Significant growth of mandible was 
seen in cephalometric evaluation (Table 2). 
 
Discussion: 
Purpose of developing quad block appliance was 
to fabricate the method that could modify the growth of 
desired jaws by using the appliance that is simple, 
esthetic, and functional with minimum side effects on 
dentition. Quad blocks constructed in desired 
mandibular position and held at same position with 
acrylic inclined planes on occlusal bite blocks, which 
promote the protrusive mandibular function for 
correction skeletal class II division 1 malocclusion. Since 
right and left sides of appliance are not connected, 
proprioception mechanism for the mandibular 
movement is well adjusted by the patient. With 
exfoliation of deciduous teeth and eruption of 
premolars, new set of quad block is prepared. 
Intermittent exchange of quad blocks may be done 
unilaterally with other side blocks are still in place.  
In Quad block appliance, occlusal inclined plane 
act as guiding mechanism for mandibular growth in 
downward and forward direction with following 
advantages.  
 
 
Advantages: 
1. Purely tooth borne fixed functional appliance 
fabricated in acrylic with no wire component. 
2. Full time wear. 
3. No adverse forces on lower anterior teeth, so no 
need to control the lower incisor proclination. 
No anchorage loss. 
4. Simultaneously fixed appliance therapy for arch 
development may be initiated in earlier stage. 
5. Trimming of maxillary blocks can be carried out 
intraorally. 
6. Since no acrylic component in lower or upper 
anterior region, it is more justifiable to tongue 
and its functions. 
7. Fabrication is quick.  
8. Less breakage than the appliances, which are in 
continuous bilaterally, e.g. twin block, bionator 
and metallic fixed functional appliances. 
Disadvantages: 
1. Where arches needed to be expanded, only 
method possible is incorporation of lingual 
sheaths in maxillary blocks with trans-palatal 
arch. 
2. If the underlying teeth on which the appliance is 
to be cemented are mobile, its use is done 
cautiously. 
 
Conclusion: 
Quad block appliance serves as best alternative 
to other functional appliances, where it is fixed type and 
adverse effects in the form of anchorage loss or lower 
incisor proclination does not occur. 
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